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DETAILED ACTION 

1 . This Office action is based on the the arguments filed April 17, 2009, in response 
to the initial Office action for the 10/549768 application filed September 1 1 , 2006. 

2. Amendment to claim 51 is noted and the objection is hereby withdrawn. 

3. The amendment to the specification is also noted and the objection to the 
drawings is hereby withdrawn also. 

4. Applicant's claim for the benefit of a prior-filed application under 35 U.S.C. 1 1 9(e) 
or under 35 U.S. C. 120, 121 , or 365(c) is acknowledged. Applicant has not complied 
with one or more conditions for receiving the benefit of an earlier filing date under 35 
U.S.C. 1 19(e) and 120 as follows: Currently, there is no statement in either the 
specification or an application data sheet claiming priority to the non-provisional 
applications disclosed in the oath/declaration. Appropriate action is required. 

5. New grounds of rejection follow necessitated by applicants' arguments follow. 

Response to Amendment 
Claim Rejections - 35 USC 103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 46, 48-57, and 71 are rejected under 35 U.S.C. 103(a) as obvious 
over O'REAR ET AL (WO 01/64610 A1), hereafter referred to as O'REAR. 
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8. With respect to claims 46 and 50, O'REAR discloses a process for producing 
linear alkyl benzene, the process including the steps of obtaining a hydrocarbon 
condensate containing olefins, paraffins and oxygenates 

from a low temperature Fischer-Tropsch (F-T) reaction using a cobalt catalyst [page 2, 
lines 11-13; page 4, lines 1 5-23; page 8, line 9] and 

a. fractionating a desired carbon number distribution from the hydrocarbon 
condensate to form a fractionated hydrocarbon condensate stream which is the 
product of a Fischer-Tropsch reaction [page 13, line 22 to page 14, line 5]; 

b. extracting oxygenates from the fractionated hydrocarbon condensate 
stream from step (a) to form a stream containing olefins and paraffins which is 
the product of a Fischer-Tropsch reaction [page 2, lines 14-16]; 

c. combining the stream containing olefins and paraffins from step (b), which 
is the product of a Fischer-Tropsch reaction, with the feed stream from step (g) to 
form a combined stream [page 33, lines 10-11]; 

d. alkylating olefins in the combined stream from step (c) with benzene in the 
presence of a suitable alkylation catalyst in an alkylation reactor [page 29, line 30 
to page 33, line 31]; 

e. recovering linear alkyl benzene from the alkylation reactor [page 33, line 
26]; 

f. recovering unreacted paraffins from the alkylation reactor [page 33, lines 
10-11]; 
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g. dehydrogenating the unreacted paraffins in the presence of a suitable 
dehydrogenation catalyst to form a feed stream containing olefins and paraffins 
[page 30, lines 14-15]; and 

h. sending the feed stream containing olefins and paraffins from step (g) to 
step (c) [page 33, lines 10-11]. 

9. While 0"REAR discloses the dehydrogenation reaction of the paraffins in the 
feedstock (with recycle of unreacted paraffins from the downstream alkylation thereto) 
prior to the alkylation reaction instead of after the alkylation reaction in a recycle stream, 
the applicant is reminded that selection of any order of performing process steps is 
prima facie obvious in the absence of new or unexpected results. See In re Burhans, 
154 F.2d 690, 69 USPQ 330 (CCPA 1946) and MPEP 2144.04. 

1 0. Furthermore, since O'REAR discloses that the F-T reaction is carried in a slurry 
bed reactor at a temperature of 160-280° C (and, more particularly, 210-260° C) and in 
the presence of a cobalt catalyst to provide a hydrocarbon condensate [page 1 1 , lines 
7-12], which is substantially the same as the process to obtain the F-T condensate in 
the instant application, it would have been obvious to one of ordinary skill in the art to 
dehydrogenate the paraffins in the feedstock either prior to alkylation or after alkylation 
in a recycle stream in order to increase the product yield. 

1 1 . With respect to claims 48-49 and 51 , O'REAR does not appear to explicitly 
disclose that the hydrocarbon condensate contains 60 to 80% by weight paraffins and 
10 to 30% by weight olefins, and, more particularly, less than 25% by weight. However, 
it is expected that such a requirement is inherent in the invention of O'REAR since the 
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feed, the reaction conditions [page 1 1 , lines 7-19], reaction vessel (slurry reactor), and 
catalyst (cobalt on an alumina support) are similar to those disclosed in the instant 
application. 

12. Alternatively, it would have been obvious to one of ordinary skill in the art to 
modify any of the aforementioned variables to obtain a hydrocarbon condensate 
containing 60 to 80% by weight paraffins and 10 to 30% by weight olefins, and, more 
particularly, less than 25% by weight olefins, because the feed, reaction conditions, 
reaction vessel, and catalyst of O'REAR are similar to those disclosed in the instant 
application, and it has been held that the provision of adjustability of variables or 
parameters, where needed, involves routine skill in the art. In re Stevens, 101 USPQ 
284 (CCPA1954). 

1 3. With respect to claims 52-54, O'REAR does not appear to explicitly disclose that 
the olefins in the hydrocarbon condensate have the required linearity. However, it is 
expected that such a requirement is inherent in the invention of O'REAR since the feed, 
the reaction conditions, reaction vessel, and catalyst are similar to those disclosed in 
the instant application. 

14. Alternatively, since the reaction conditions, reaction vessel, and catalyst of 
O'REAR are similar to those disclosed in the instant application, it would have been 
obvious to one of ordinary skill in the art to modify any of the aforementioned variables 
to obtain a hydrocarbon condensate with the required linearity, since it has been held 
that the provision of adjustability of variables or parameters, where needed, involves 
routine skill in the art. In re Stevens, 101 USPQ 284 (CCPA 1954). 
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1 5. With respect to claims 55-57, O'REAR discloses that the hydrocarbon 
condensate is fractionated in step a) into the C 9 -C 2 6 range [page 15, paragraph 1 & 
page 30, paragraph 1]. O'REAR does not appear to explicitly disclose that the 
fractionated hydrocarbon product contains 10 to 30% by weight olefins with a degree of 
linearity greater than 92%. However, as previously discussed, it is expected that such a 
requirement is inherent in the invention of O'REAR since the feed, reaction conditions, 
reaction vessel, and catalyst are similar to those disclosed in the instant application. 

16. Alternatively, since the feed, reaction conditions, reaction vessel, and catalyst of 
O'REAR are similar to those disclosed in the instant application, it would have been 
obvious to one of ordinary skill in the art to modify any of the aforementioned variables 
to obtain a hydrocarbon condensate with the required linearity and olefin concentration, 
since it has been held that the provision of adjustability of variables or parameters, 
where needed, involves routine skill in the art. In re Stevens, 101 USPQ 284 (CCPA 
1954). 

1 7. With respect to claim 71 , O'REAR does not appear to explicitly disclose that the 
dehydrogenation reaction is carried out at a conversion rate of 10 to 15%. However, it 
would have been obvious to one of ordinary skill in the art to specify a conversion rate 
of dehydrogenation. It is expected that the conversion in O'REAR will also be in the 
range claimed since the reaction conditions, reaction vessel, and catalyst are similar to 
those disclosed in the instant application [page 31, paragraph 2 to page 32, paragraph 
1]- 
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18. Claims 47, 58-70, and 72 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over O'REAR ET AL (WO 01/64610 A1) as applied to claims 46, 48- 
57, and 71 above and in further view of BECKER (DE 19911910 A1) and DE WET 
ET AL (WO 02/31085 A2), hereafter referred to as O'REAR, BECKER, and DE WET, 
respectively. 

19. Since BECKER is equivalent to the Republic of South Africa application No. 
2000129, which is in the English translation, the Examiner will reference that application 
as the disclosure of the DE 1 991 1 91 0 A1 patent. 

20. With respect to claims 47, 58-61 , and 64-70, O'REAR discloses that the 
hydrocarbon condensate is treated by extraction to remove oxygenates and other by- 
products of a F-T synthesis. O'REAR does not appear to explicitly disclose that a light 
solvent comprising methanol and water is used in the extraction; that the water 
concentration is more than 3% by weight, more particularly between 5 and 15% by 
weight; the concentration of olefins and paraffins and oxygenates in the feed and exit 
streams to a stripper column, recovery rates of olefins and paraffins, or that the 
olefin/paraffin ratio is preserved in the extraction. 

21 . However, BECKER, which is concerned with a process for separating 
oxygenates from a hydrocarbon flow, discloses a liquid/liquid extraction process using a 
light solvent comprised of methanol and water [page 1 , paragraph 1 & page 2, 
paragraph 5]. BECKER does not appear to explicitly disclose that the water 
concentration in the light solvent is more than 3% by weight, and more particularly 
between 5 and 15% by weight. 
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22. However, DE WET, which is concerned with the separation of oxygenates from 
hydrocarbons, discloses an extraction system using a light polar solvent, although not 
specifically methanol, comprising water in a concentration less than 19%. 

23. At the time of the invention, it would have been obvious to one of ordinary skill in 
the art to have modified the process of BECKER with the solvent content of DE WET 
because such an amount is effective in the extracting process. Furthermore, it would 
have been obvious to one of ordinary skill in the art to modify the process of DE WET 
with the solvent components of BECKER including methanol because the solvents are 
inert relative to the oxygenates, thermally stable, have a sufficiently low freezing point, 
and have negligible affect on utility of the product as explained by BECKER [page 2, 
paragraph 7]. Additionally, at the time of the invention, it would have been obvious to 
one of ordinary skill in the art to modify the process of O'REAR with the extraction 
process of modified BECKER because the process is simple and removes oxygenates 
from the largest possible spectrum of hydrocarbons as disclosed by BECKER [page 2, 
paragraph 3]. Alternatively, it would have been obvious to one of ordinary skill in the 
art to modify the process of O'REAR with the extraction process of modified DE WET 
since O'REAR discloses the necessity of separating oxygenates from a hydrocarbon 
condensate [page 2, lines 14-16] and DE WET is an obvious choice since the 
hydrocarbons fractions being separated are similar to that of O'REAR [page 5, 
paragraph 5 of DE WET] and the hydrocarbons and oxygenates are formed under 
similar F-T conditions [page 1 , paragraph 2 of DE WET]. 
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24. None of the prior art references appear to explicitly disclose the concentration of 
olefins/paraffins and oxygenates in the feed and exit streams to a stripper column, 
recovery rates of olefins and paraffins, or the preservation of the olefin/paraffin ratio in 
the extraction process. However, it is expected that the process of modified O'REAR 
has the required limitations since the F-T feedstock and extraction process is similar to 
that disclosed in the instant application. That is, since the extraction process of 
modified BECKER is essentially the same as the claimed process (similar solvents, 
similar F-T hydrocarbon fractions, and similar solvent to feed ratios) , it is expected that 
the concentration of olefins/paraffins and oxygenates in the feed and exit streams to a 
stripper column, the recovery rates of olefins and paraffins, and the olefin/paraffin ratio 
will meet the limitations recited in the instant application. 

25. With respect to claims 62 and 63, reference is made to the preceding discussion 
of modified O'REAR. In addition, DE WET discloses that the tops product from a 
solvent recovery column comprising a polar solvent (in this case, the methanol/water 
combination of modified DE WET) and olefins/paraffins is recycled back to the 
extraction column [reference element 40, figure 1; page 8, paragraph 1]. 

26. Similarly, BECKER discloses that the tops product (gas flow) from a solvent 
regeneration column [reference element 9, figure 3] comprising a polar solvent and 
olefins/paraffins is recycled back to the extraction column [via reference elements 2, 12, 
14, and 16 in figure 3; page 6, paragraph 3 to page 7, paragraph 1]. Furthermore, 
since the gas flow [reference element 12, figure 3] contains solvent and hydrocarbons, 
which is recycled to the extraction column, it is also analogous to the bottoms product of 
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the solvent recovery column in the instant application. While there may be a slight 
difference in the operating conditions of the solvent recovery column between BECKER 
and the instant application, the applicant is reminded that if the prior art device, in its 
normal and usual operation, would necessarily perform the method claimed, then the 
method claimed will be considered to be anticipated by the prior art device. When the 
prior art device is the same as a device described in the specification for carrying out 
the claimed method, it can be assumed the device will inherently perform the claimed 
process. In re King, 231 USPQ 136. In this case, the claim requires recycling a 
distillation bottoms product comprising water, oxygenate, and olefins/paraffins of which 
most of the olefins/paraffins and oxygenates are subsequently decanted leaving water 
(solvent) to be recycled. BECKER discloses a gas flow comprising solvent gas 
comprising water and hydrocarbons (olefins/paraffins), which are subsequently 
decanted leaving the solvent gas comprising water to be recycled. 



Response to Arguments 

27. Applicant's arguments with respect to claims 46 and 50 have been considered 
but are moot in view of the new ground(s) of rejection. However, additional comments 
to the arguments follow. 

28. The applicant has argued that the reactants to the alkylation process step are 
from a dehydrogenation reaction and not from a F-T reaction. 

29. The applicants' arguments are not persuasive because O'Rear discloses a F-T 
product prepared in substantially the same process as described above (see, e.g., 
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paragraph 10) as the F-T product in the instant application which contains olefins. 
Support for this assertion is provided by O'Rear on page 2, lines 25-26, that the 
concentration of olefins is dependent upon the particular F-T conditions. Since the 
reaction conditions disclosed by O'Rear are substantially similar to those in the instant 
application, it is expected that the olefin concentrations in the product are similar. 
Consequently, the olefins in the feedstock are present from a F-T reaction as are the 
paraffins and oxygenates. The hydrogenation reaction taught by O'Rear only converts 
a portion of the paraffins to olefins in order to prepare the alkylbenzenes. However, the 
olefins and remaining paraffins are from a F-T reaction despite the assertion of the 
applicant to the contrary. 

30. The applicant has argued that O'Rear does not teach the extraction of 
oxygenates and the combination of dehydrogenating the paraffins to form olefins and 
combining the olefins and unreacted paraffins with the olefins and paraffins from the 
extraction process. 

31 . The applicants' arguments are not persuasive because O'Rear teaches recycling 
the feed stream obtained from a dehydrogenation of the unreacted paraffins, and it 
would have been obvious to one of ordinary skill in the art to combine the olefins and 
remaining unreacted paraffins with the F-T feed containing the same prior to the 
alkylation step and after the oxygenate removal step, since O'Rear teaches that the 
oxygenate removal step takes place preferably after the F-T feed is separated into C 6 - 
C 8 and Ci8-C 2 6 fractions [page 2, lines 1-4], which corresponds to step a) in claim 46 of 
the instant application, and it would not have been necessary to remove oxygenates 
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from the recycle stream. Regardless, the applicant is reminded that selection of any 
order of performing process steps is prima facie obvious in the absence of new or 
unexpected results. See In re Burhans, 154 F.2d 690, 69 USPQ 330 (CCPA 1946) and 
MPEP 2144.04. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to BRIAN MCCAIG whose telephone number is (571) 270- 
5548. The examiner can normally be reached on M-F 8-430. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glenn Caldarola can be reached on (571) 272-1444. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

BAM /ROBERT J. HILL, JR/ 
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